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Abstract 
Nurturing communication skills amongst students without imparting it with a subject is a tricky task. But having a proper 
assignment and measurement methods, good communication skills can be practised and evaluated. One of the subjects used for 
this purpose in the Department of Chemical & Process Engineering,Faculty of Engineering and Built Environment, Universiti 
Kebangsaan Malaysia is to introduce Open Ended Lab assignment whereby the students has to work in group to complete a task, 
writing the report and finally presenting it orally. The assignment was used to measure their communication performance based 
on the matrix evaluation given to the examiner as part of the marks (20%) for the whole assignment. It is found that students’ 
overall performances of their communication skill were more than 60% in all 8 elements listed in the evaluation form (response 
to questions, expressing idea clearly orally and written, organisation, good presentation materials, standard language, able to 
make conclusion and appearances). As for the marks of open ended assignments, all groups achieved 60% marks and above. It is 
suggested that open ended laboratory can be used to measure achievement of communication and become a platform to polish 
their skills. 
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1. Introduction 
In balancing the knowledge part of a curriculum that normally has their own structure and content it is very 
difficult to impart all aspect of skills such as communication, team work, critical thinking, innovation and creativity 
during limited lecture period. Thus, the need of a task that gives students a chance to inculcate all these generic 
skills as well as learning independently is vital in the new approach of teaching (Webb, 2007) in Outcome Based 
Education (OBE) era.  
One of the platforms that should be fully utilised in nurturing these skills is using the laboratory course since it 
consists theoretical (knowledge) and practical aspect in explaining one theory, principle or law. Laboratory courses 
are also providing students an arena to practise good group work ethic (Mooney, 2001), to enhance other skills such 
as communication (Felder & Brent, 2003), promotes critical thinking (Ruthven, 2001) and creating a platform for 
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independent learning (Noorhisham et al., 2009). Unfortunately, the traditional laboratory (TL) approaches based on 
guided assignment will no longer adequate within the context of outcome based learning environment. Innovative 
approaches that require active involvement of the students in the learning activities are necessary in ensuring that the 
targeted learning outcomes are achieved. Based on these needs, we introduced the open ended laboratory (OEL) 
assignment to the third year students since 2008 as one of the tasks that students were required to complete whereby 
communication skills is one of the outcomes that will be measured. The open ended laboratory emphasized on 
enhancing communication, team work as well as promoting independent learning, creativity and innovation amongst 
students.  
The open ended laboratory is a project based assignments as students are divided into groups of four and only 
given topic of the laboratory assignment. They are required to determine the title, objectives and scope, identifying 
apparatus needed, preparing the methodology, running the experiment and finally submitting the reports with 
minimum supervision. Oral presentation is done through poster/seminar presentation session towards the end of the 
task and they will be judged on originality of their ideas, the reports on results and discussion from the assignment 
as well as their communication skills during the presentation. According to Mohammad (2006), outputs from this 
program were; 
• Knowledge of the lab safety aspects, understanding of the experimental procedures, data acquirements, data 
analyses, the ability to tabulate and present the data in the form of tables, graphs, etc (PO1). 
• Enhanced communication skills during the oral presentation and reports writing (PO2). 
• Ability to cooperate in the group work in order to carry out the data analyses while completing the lab task 
successfully. (PO6). 
This paper describes the achievement of students on their communication skill rated by the examiners/judges 
during their presentation and a comparison of students’ perception and assessment marks toward programme 
outcomes (PO). 
2.  Methodology 
2.1 Students 
All third year students for Chemical and Biochemical programmes offered by the Department of Chemical & 
Process Engineering, Universiti Kebangsaan Malaysia are divided into groups of 3-4 students. Each group will be 
given 20 minute presentation times (15min oral and 5 min question and answer session). Table 1 summarized the 
activities for OEL and TL assignment. Both OEL and TL were run concurrently at each semester. 
Table 1 Teaching plan for Open Ended Laboratory( OEL) and Traditional laboratory (TL) Assignment 
Week Activities Open Ended Laboratory 
OEL 
Traditional laboratory TL 
1 Safety and report writing briefings ¥ ¥ 
2 Topic announcement ¥ X 
3-4 Objectives, scope, apparatus proposal ¥ X 
5-10 Experiment ¥ ¥ 
11 Reports ¥ ¥ 
12 Presentation week ¥ ¥ 
        Notes;  ¥= conducted; X= not conducted 
2.2 Questionaire 
A marking scheme sheet to measure groups/students performances during the presentation is used. The marking 
scheme containing questions on content, team work, materials of presentation and communication is shown in Table 
2. The term CS stands for Communication Skill. The scale of marks is using scale 1-5 with 1 as the lowest and 5 as 
the highest mark. Two examiners were to rate student performance and the average of both marks was used as final 
mark for the groups/students. 
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Table 2. Questions on communication 
No Components 
CS2 Efficient response towards comment and question  
CS3 Ability to deliver effectively the experimentation knowledge and results during oral presentation 
CS4 communication skills during the reports writing 
CS5 materials of presentation 
CS7 presenting in appropriate language 
CS8 Ability to write good and effective reports 
CS9 originality of their ideas 
CS10 presenting in appropriate manners and with confidence 
3. Results and Discussion 
3.1 Open Ended Marks 
The overall mark of the open ended is a combination of the reports and presentation rated by the lecturers. It is 
included in one of the laboratory topics students required to complete for the whole 2 credits hours subject. From the 
data, it is found that overall marks of for all groups (Chemical & Biochemical) in this course achieved 60% marks 
and above.  
3.2 Communication 
One of the outcomes measured during open ended are communication. Figure 1a and 1b depicted the results of 
measured communication skill rated by the lectures based on the questionnaire in Table 1.  
 
Figure 1a.  Marks obtained by students (Chemical) 
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Figure 1b.  Marks obtained by students (Biochemical) 
It is found that the marks for both programmes reached mostly at the scale of 5 (the highest marks), 4 and 3 for 
each components in the survey. Those results proved that most of the students have managed to polish their 
communication skills via the open ended laboratory. 
Apart from direct measurement of communication during presentation, a survey of perception of students 
towards their performance of communication were also executed. The students were asked a set of questions, similar 
to those rated by the examiners during their presentation. Comparison of student perception of their communication 
skill to marks given by examiners is shown in Figure 2.  
 
Figure 2. Comparison of students’ perception and assessment marks toward programme outcomes 
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Figure 2 shows that both students and assessment marks were above 60% for each PO (PO1, PO2, PO6). It is 
found that student perception match well with the marks given by the examiners. 
Figure 3 illustrates a comparison studied for marks obtained in both OEL and TL for Chemical Engineering 
programme. In general, most students obtained high marks for TL (75-90%) whereas for OEL marks were in the 
range of 60 to 85%. In the assessment of OEL, creativity criteria was included but not in the TL. These findings 
show that the students were able to design an experiment based on the general topics given but lacking in terms of 
creativity. 
Figure 3. Obtained Marks in OEL and TL for Chemical Engineering programmes 
4. Conclusion 
From the paper, it can be concluded that Open Ended laboratory assignment is a suitable method to measure 
student achievement in the communication skills. It is also closely related to students’ perception of their 
communication achievement throughout the course. It also helps their communication skills through a working 
group in achieving certain objectives and also exposing them to different methods of presentation. The practice is 
also hope to help preparing them for their final year research project. 
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